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SZ (54) Title: CULTURE METHOD OF CONTROLLING THE COMPOSITION OF COPOLYMER POLYESTER 



. (54) «M<D«ai: Jt«^7K'JxX-T-;KDfflfiK*il> hP-;U-r«««:Sa 

(57) Abstract: It is intended to develop a technique whereby the composition of a biodegradable copolymer polyester can be aibi- 
^5 trarily controlled while ensuring a high productivity at a low cost. Namely, a culture method for producing a copoljrmer polyester 

using a microoiganism characterized in that the specific feeding speed of a fat to be used as a carbon source to a substrate is controlled 

at a definite level throughout the culture time or altered in the microbial cell growth phase and in the polyester accumulation phase 
J? during the culture but controlled at a definite level in each phase. A culture method of controlling the composition of a copolymer 

polyester product by appropriately selecting the type of a fat and/or the specific supplying speed of the fat to a substrate. 



0(57)Stt: *a6BHOBMIi. fiax h-ea*iltt*«t«Loo. ^»«tt*m^5KU xX7^;u<Z)l§j|£$ffSfc©J 
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^ (e^Tx p (3HB) -efeSo p (3HB) {i^^TM^4^^^T■.T•fc <9 . 

iJ'i: UT?^S$:ix"CVNSo b;{i>U P (3HB) ^i^^^4:0Sle^V^;fe^^). «il< TIfe 

3-tFndrixi&^ (Skf, SHB^B&i-) ^ 3 - 1 Kn d^^^x"^^ 
i&sT. SUVtm-i-) d^bifeS^S-a-flcp (3HB-C 0-3HV) ©Mat 

5&-fe;65M^$tbfc mmms 7-15039 s^^^n ; #bbbs5 9-22019 

2#<25:^;#^¥1 1 - 5 0 0 0 0 8 -i-^^) » -<^P (3HB-c o-3HV 
20 ) fiP (3HB) IdHs-^S^m^m-mtPfci)?). l|iiJ[SV^ffii^^^:^£;ffi-^?#Si:^x. 

ibithfto :Lfih(D9^f^:scm\^^iir?>^m^i^<Dmm:^mi-i. %m<op ohb) 
^m-^i^^mm-r^h<Dxh^o *fcp (3hb-co-3hv 

) ^^:ov^T^*. 3iiY(0^m^7i^i^^^\^^^Xfl^^m^mt-t?>:Ltt^b. 3 

25 uv(Dm^it^um-r^m^-hti:^^x^-k.o m^f£. t^mmsi-i 5039 

3 -^<^^^#MBg 63-269989 l^^^-i^^^^ffl ^fc. 

#^¥7-7 9 7 0 5^{^i^XitZfx2^<i^-l-:^—/U^m.mi^. ^f(.h<Dl^^ 

^:65i o~9 Omo 1 %<^>P (3HB-CO-3HV) J^S^giat $tbTV^So 
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V^if^h. mW^<Oi::i^P (3HB-CO-3HV) 3 HVg-^^^iillB^-^ 

=kn^tV. 3HB^ 3HVJBil^<7)fc Kn^^^^s Mx.f^x 3-tKn^V:^n 
(^Tx SHPirB&'f-) . 3-t Kn^aev—^^af^i^:/^ Cgj^T. 3HH^ 
m^-T) , 3-}i]^u^iy:^^^l^m i&^T. 3 HO i:iil&-t-) x 3-tKa^i^/ 
•ri^m i&,T. Sni^tm-r) . 3-1: Kndr-Vy^J^/V^ (fiJlTx 3HDi:lil&-t- 

10 ) . 3-t Kn5ar->K7*;{;v^ (gATx 3 HDD i;|il&-t-) ^=Sr«^^^i: b-C"^ 
t^^m^^V ^:^TJUi!>mtim^m^^iinX\^^^ (Po i r i e r Y. , Na 
wrath C. .Somerville C, BI O/T E CHNO L OGY. 
13, 142-150, 1995¥)o "^(D^X^h. &n-ir^%ii(Dt bT. 3 
HBi: 3HHtr-^tf*fi'a-^!J^^7"/K m^SUBt 3 HH<^^;6>e>Jfe5** 

15 -g-i^CP (3HB-CO-3HH) -t<^^it:^fe^-oV^-COW^^5fe§ (#11 
2125-93049 -^^^ ; #M¥7 - 2 6 5 0 6 5 -^<i3f#) „ ^tl/b(^)#fF:ScSfe 
OF (3HB-CO-3HH) (^a^jg^^fe^. ±m^ ^ ^m^tltcT=^ti^'^:^ 
•#^lfa^ ( Aeromonas c a v i a e ) S^fflV^T^ l^m^<Dm 

mm'^:^v—':f:t-(/i-m(Dm'^7!}>h^m^M-t^h(Dxh^o *fc. p (she 

20 -CO-3HH) ©^4^^^:iSi-5WSSt)'^^$tbTV^6 (Y. Doi, S. Kit 
amura, H. Abe, Macromolecules 28, 4822 — 4 

823, 1995^) o :L(Dm^xnmmmi!>^i 2m&^±<ommm%:m—(omm 

UtL-XT^n^i-y^ ' ^^}f:r. ( A. c a V i a e ) 5:it*bx 3 HH"^^^ 
;&? 1 1~1 9mo 1 %CDP (3HB-co-3HH) ^^^^0bTV^5„ ^(Z> 
25 l^^x ;iOP (3HB-CO-3HH) (i. 3 HH-^W«5Ji;fjB-f-5 i:: b;/S:;05o 

P (3HB) <7)«g<Tfliv>14a;6>b^^^i;im©CJ^j^i4^*^-t-J;5^j:^it)x P 

(3HB-C 0-3HV) i:±m^m^^^f^-f^ til)m^-d^i^^flfCo 
^/Cx T^t3^-^jx • ^^\f:x, (A. c a V i a e) ©tK U t Kn dri/'T/^;;?? 
(PHA) ifit^^SrtJ'n— =^i^i/U :L(om.^^t: 9 0%&L±<O 
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^^7Hy t Knd{^'>^^ (PHB) W^m^^-t^v/i^:^h=^r ' =L—hra'7T ( 

R. e u t r o p h a) jc^A u;fe:m^;t^=sr^v>Ts mmwt^^muti.xp 

(3HB-CO-3HH) ^^mrt^ t<on^i>ti:^rLfc (T . F n ]si vl i , Y. 
doi, J. Bacteriol. , vol. 179, No. 15, 4821 — 
5 4 8 3 0, 1 9 9 7# ; #l|5Fl 0- 1 0 8 6 8 2-^4^fg) o 

^l^^i-hV pJ^^mmUt-r^^LtX'. 3nn^m^i>tl 0~2 Omo l %(0 
P (3HB-CO-3HH) 5 b-CV^5o ^^jt-s i^ifiJ^^^o 

v^5^?fe;as§|^$tt. ^mMi:b-Cffiv>5?ft)ig^J3gI»^<^^^l^;6^ P (3HB 

10 -CO-3HH) (D3nH^mm^mm^^^^^tf>m^i()^ttj:^tz. mm2 

001-340078 ■^^^) o 

P (3HB-CO — 3HH) ^(D^m^^V =^:^y"/l^(0^ ^ '^^^^^'y 

±i&<Di5l3:x P (3HB-CO-3HH) ^(O^M-a-^ P ^;^7"/WCOV^T 

jt«btfii::^;(,|]-f-;5jgj.^d5fcofc (i^^^jz 11-5000O8 ^^j^n ; 2 0 0 
25 1-34007 8-^^) „ ^6>lC, P (3HB-C o - 3 HH) (Om^fi:^ HE 
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5 

20 5„ 
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M-a-JsKy 3ij^X/WP (3HB-C 0-3HH) -^s 3 HB ^ 3 HH 3 HV© 3 
5 ^^^/O^bJ^iS^m-a-fls^s ^<om->zi.— V^')-7. ( Pseudmonas) MBM 
|Cj;oT^0$^X5 3HB, 3HH^ 3 HO, 3HD, 3 HDD^<^#^< 

5 (I. K. P. Tan, K. S. Kumar, M. Theanmalar, S. 
N. Gan, B. Gordon III, Appl. Microbiol. Bi 
10 otechnol. , 47, 207 — 211, 1997; R. D. Ashby, 
T. A. Fogl la, Appl. Microbiol. Biotechnol. 
, 49, 431-437, 1998) „ :L(DfpX*h. ^M^:^]) ^:^y'/l^(D^ / 

15 -C3HH^-^tf*fi-a'fis:^5^f^U<, P (3HB-CO-3HH) ;dSa:!9$f*b 

hmm^titm^m'^. mw(o^tmm mx.f£iFo. atcc^) iJi^it^ 
nx\f'^?>u^m^^^mx^ M^i^mi^i-t. Tfvtt))^^-^^^ (a 1 c a 1 i g 

20 e n e s ) 7/^:^ h—T ( R a 1 s t o n i a) Wk^ T^iu^-^;^ ( A e r 
o m o n a s ) M> i^^*— K^"^^ ( Pseudomonas) ^"tyzc- P 
T ( Escherichia ) Jl^(^)^0IS^^ffl-f-S ^ ^ S„ 

^fc. ^2Kyai;;^7^/PM'a'l^mit^^Srii:g!1i^0^fe#:(2:m^i2.A/T-t> 
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It^^UTtt. r)\^lJ'i>^^7. ( A 1 c a 1 i g e n e s) 7/1^;^ h 
=.T ( Ralstonia) M> T^n-=E"^;^ ( Ae r omona s) JS^ 
— K^":?"^ ( Pseudomonas) S> ■3=-v'J.y=¥T ( Escherich 
i a) Jl^(Z)iiraiS^^V^5:li:365x•^5c 

jt^^^bTfi> #JiiP5^$tt5^j:v^:d^ r^^^':^;^ • lf:ii ( Ae r omo 
n a s c a V i a e) J; 19 tLfcit^^^:?>5$f * b < . 'e?iJ;t«. 1 O 

-1 0 8 6 8 2-i■1^#^^:|B«$^^-CV^sa^^if;^-^fflv^5r i:36S-e#5„ 

10 T'^So -tJilx-ff^ ^-a^^fe. :^/ki^i>Aife^3HxiJ^ baTKU'— i^3^/^fe^^c^fflv^5 

:*:^|g^cffiV^e>tbS#^^^^0— LT. h^T • h n :7t (R^ 

1 s t o n i a eutropha) \Z.^ T^U^-^:^ • ^^}f^ ( A e r om 
o n a s c a V i a e) S^fe©;^? y ^:^7^>'l'm'^^^at^^Sr^A bfc. Ra 
15 Istonia eutropha PHB — 4/'pJRDEE32dl3t5fe( 
T. Fukui, Y. Doi, Appl. Microbiol. Biotech 
nol. , 4 9, 3 3 3-3 3 6, 1 9 9 8) 5|r0^ U < ^V>5 ^ ^ JiS-^?^ 5o 

?fe*5^ ^^R a 1 s t o n i a eutropha PHB — 4/pJRDE 
E 3 2 d 1 3|f|c{;is A 1 c a 1 i g e n e s eutrophus AC 3 2(7? 
20 ^l^-Q. PERM BP-6 0 3 80^fe##J^:T^ ^^9^8^ 7 Bftt?, H 

< firum 1 T B 1 1 f'^B 6 K h^m^m^mAMmmmm^ 

So 
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j^ib^bn. ^zfh>. m=^'^^. mm:^^:^^<D^m^mm: ^v->i^. r^^ 

y i^»J|5S-t-5 i:V^5<^«x ltjfe4»lcy >'m^^:^<'^^>&V^i:V^5 i 

20 "t-^i^*,m<*:(Dii5Sa:dsy :^^^:J;oT^^^H-CV^:5^^S%V^5<^-T?fco 

J§fl&tf'i;:*iS:^i: UT^^ft-^^ttS ^©tr^^-TS t>(^)-efi?fev\ 

:^^mK^\f^xmmmk\^xmm'r^mmtvxit. ±a.m. =^-->^m. mm 



wo 2004/033670 ^^CT/JP2003/013022 

8 

^hKMcP^m^P (3HB-CO-3HH) (Om^^U^'f' ^ t ^ 7 ^ V 
10 (DmB^m^^tL^-^. 4~2 Omo 1 %(DJ:b^|fe6<]^^V^3HH-^W^>lrWi-SP ( 

3HB-CO-3HH) ^n^^ti)^x^, i^a.^. w>mm. 

|fe6«j(SV> 3 HH-g-W^<^ P (3HB-CO-3HH) :0S#e>tb5o ^bJ^l^mb 
15 {b^-^Sr-ii-C^ P (3HB-CO-3HH) <D 3 HH-^W^Sr^#l-=« :/ b P 

5|cis?gj;:*5v>-cfi. mmuxh^m^^^ :^>^z/'^^mm\^xmmmuh^\f^it 
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&.T(D^ (1) J;!9^«)e3tt5#[T?feSo 

«:s®**&iis=?ftj!g«ft*niis (g/h) xiEf^<omi^m&. (g) 

(^0($:m* (g) -TKy ^^^^T^/w-^w* (g) ) 



wo 2004/033670 ^^CT/JP2003/013022 

10 

m^m\:^xmm(DtJ^^w^^i^^^^^-'^^^^Mm-t^:^^t. mm^^^^ 
mmt \^x±^mm-^^tiit^mmmmm(om^mti\^x\^fhi-£x\\ 
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m'^^^<o:7zi^^X},zhJ^^t^. *5*5tp;Jao. 05~o. 20 (g ; ^ftJ3§) x ( 
20 g ;iE^|g;i^®<$:m») -'X (h -\ ^*U<JiO. 06-0. 15 

(g ;mm) X (g ; jE*^it®#:m*) -^x (h ;mm) -\ j:90*l< 

{to. 07-0. 12 (g;?fiflg) X (g ; jE?fe^it^#:S4) -'X (h ; ^ 

:*:^?^^^1*3V^T^ ifcSm#^^liS:^M^$V^t^irP (3HB-co-3HH) <D 

V^P (3HB-CO-3HH) ^#fcV^m'a'^^:ft> itSS^t^jt^^® < m:^ 
ftO. 0 6-0. 0 8 (g ; mm) X (g ; "'X (h ; 
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^iii* m^ttO. 0 9 — 0. 13 (g ; X (g -.jE^n^MW-MM) " 

(h ;mm) i-s mmmi^(D^}) :^:^7'/^mmM\^^n^itmMmmm 

M(om^^ii> (tRix.fi o. 0 6~o. 0 8 (g ; Jft^g) X (g iiE^^m^i^M 
ft) -ix (h icIS^-t-Swir-C. ^m^^)} ^^"TJi-co^m^^^ 

tip (3HB-CO-3HH) (D3HU^m^^^. mM.(Dm.^^'t<Dm^\^M 
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7 '7^'^mMm.^'%^m\z. ^^ono. 



10 fefc^(J5IE*(^^it®#:Sfl: (g/L) (D^JiHll: (|gl4»(Z>A, ♦) (DMitt. ^ 
Ill2fi. Jt£m#t^5iS<Sr 0 . 0 9 (g X (g ;]Ei*^#0M*) 

15 fc D <?5gsin5i^ ( (g-o i 1/h) L) (ommm. iM.m) mm^Mmmx- 



V^i'tbt>*fi'a•3i?y l-"C> P (3HB-CO-3HH) ^^Hb 

(3HB-C 0-3HH) <D^MKmhfh^h(DX'i-ifS:\^\ 

B-CO-3HH) &.^(Dm(D^m^i^^^M-r^^ti!>tnmxh^o 

(g ;?ftm) X (g ;lE^^mmi!^M&) -'X (h ;^Fb^) "^ti-So 
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Ralstonia eutropha P HB - 4/p J RD E E 3 2 d 1 
3:^(T. Fukui, Y. Doi, Appl. Microbiol. Biot 
echnol. , 4 9. 3 3 3-3 3 6, 1 9 9 8) (OT^ Redl3^i:iii& 
5 ir) t:^(DX ^ JZl^^UfCo 'fe*3^ R e d 1 BW^. Alcal igenes 
eutrophus AC 3 2 F E RM B P - 6 0 3 8 <^^fe#-i- 

10 @it«&<Z)M^(*x lw/v% Meat-extract, lw/v% Ba 
cto— Trypton, 0. 2 w/ v %Y e a s t — e x t r a c t , O. 9 
w/v%N a 2PO4 • 1 2H20, 0. 1 5 w/ v %KH2 P O4. (pH6. 8 

) h bfCo 

Htfi#^i#J^&<Dm^{i. 1. Iw/v^/o N a 2PO4 • 1 2H2O. 0. 19w 
15 /v% KH2PO4. 1. 2 9w/v% (NH4) 2SO4. 0. lw/v% M 
gS04-7H20. 2. 5 w/v%^-?— AW::*-1^-Y 0. ^ 

^^WMMWiiO. 6w/v% FeCl3-6H20, 1 w/ 

v% CaCl2*2H20. 0. 0 2w/v% CoClz-SHzO, 0. 0 
1 Sw/v^/o CuS04-5H2 0. 0. 01 2w/v% N i C 1 2 * 6H2 

TKy^J^-T^/V-^SitSfet^m^tt. O. 3 8 5w/v% Na2P04-12H2 
0. •0 6 7w//v% KH2PO4. 0. 2 9 1w/'v% (NH4) 2S04> 
O. lw/v% MgS04-7H20, 0. 5v/v% ^»t&M:^S?l^ ( 0 . 
INit^lZll. 6w/v% FeCla-eHgO. lw/v% CaCla'Z 
25 H2OV 0. 02w/v% CoCl2-6H20, O. 016w/v% CuS 
O4 • 5H2O. 0.0 1 2w/v% N i C 1 2 • 6H20^^:6^bfcit><^) , 
0. 0 5w/v%B I OSPUREX2 0 OK (m^S^J : = i^— v^^^-^'^^t^ 

^^SrfflV\ :^#^»lPBl«:iiC. H;SM#^^ii^35^^tb^tL. 0. 0 8. 0. 0 9. 
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15 



20 
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0. 10 (g '.mm) X (g ; iE^m.^mi^mM) -^x (h -^tfi^ 

J; 9 ic^a 3 6 Nf^ ^^-Q^mMmmt ^ti.£itm^fi^&it«^*fefc «9 (DIE 
Wtt^ii-S^O. 0 9 (g ;?ftJ§g) X (g ; jE^^^tSfl^ma:) "'X (h ;^ 

^1 









(h) 


((g-oil/h)/L) 


«g-oil/h)/L) 


0 


0.00 


0.58 


14 


1.16 


1.24 


16 


1.32 


1.49 


20 


1.65 


1.82 


24 


1.98 


2.14 


28 


2.31 


2.48 


32 


2.64 


2.81 


36 


2.97 


2.97 


40 


2.97 


2.97 


44 


2.97 


2.97 


48 


2.97 


2.97 


52 


2.97 


2.97 


56 


2.97 


2.97 


60 


2.97 


2.97 
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Re d 1 3W(O^V'^^—Jl-:^hl/^ (5 0m 1) (1 0ml) 

w_ (^^/^^ :/i;?tI:^MD L-500M) l^lO. 2v/'v UfCo ol^ 

figf^ta^ 3 Ot:. 5 0 0 r p m. ii^* 1 . 8 L/m i n L> 

5 pHtte. 7 — 6. 8(D^-^=Vhn— 2 8^^it*b/c„ pH=i^^ 

— (^^/^^ :/i^*fci!iMD L - 1 0 0 0 t::ft«rJ#^®^S: 1 . 0 V / V % 

^5^U^„ M^^^ttx lt^mS2 8^:. WffMM^ 0 0 r pm. 51^*3. 6 
10 L/min^U. pHf^6. 7/i)>b6. 8 (DPsTT-^ /V-bfCo pH^^^b 

#e3^^fc^j^B^$:|^ 1 g ^31 1 0 Dm 1 <Z)i? n n7jN/VJ»^*P;t, ^?!a-e— 
-t?i^^ft305jiS5j3 Om 1 tJ:/j;5*T'i|ii?§^. Om 1 HiJPX.. 

20 *fc. #bttfcf^3^<y^;^7'>'^j^2 0mgl2:2ml<Dfl(g^-p<^/— >'WMS^ 
(15:85) 2in 1 OtJ' taOJjN/Vi^^^^JbnbT^^bx 10 0'C-ei4 05^ 

25 ji'i>b-C. ±^t«l3(^7Ky:t;;^f^ylx'5^0#j<Z)^y-^'-^r^5/ h<om^Sr=¥-Yt'7y 

iiGC-17A. ^{^^^7 y — ;«7 7A(iGLi?-^^i^;^1±]^NEUTRA BO 
ND— 1 (:*73»:g2 5m^ :!&7-^rt#0. 2 5mms l0e0J?O. 4iiim) ^ffi 

v^fco noiiMSi 0 0-2 0 ot:*-c-8'C/'5^(z>5iBfrt?#?as $ 
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P(3HB-co— 3HH)^^Kg/L) 



10 



15 





i24-h 


m 


|36— h 




|48— h 


t§^60-h 


0.08 


2 




15 




40 


63 


0.09 


3 




18 




43 


66 


0.10 


3 




21 




46 


68 


3HH#^$(mol%) 




S24— h 


m 


l36— h 




l48— h 


^^60-h 


0.08 


18.2 




15.1 




12.4 


11.1 


0.09 


15.8 




12.2 




10.3 


8.9 


0.10 


13.2 




10.2 




8.5 


7.5 
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ms 

P(3HB-co-3HH)^^a: (g/U 



itmmmi^mm i§^24-h ts^as-h »^48-h tsgso-h 

0.08 2 33 55 62 

0.09 4 39 60 64 

0.10 3 41 60 68 



3HH-^%^(mol%) 



10 







%m. t&«24-h igi 


g36-h Jg= 


g48-h tg= 


£60— h 




0.08 


13.2 


6.7 


5.3 


4.1 




0.09 


12.9 


5.8 


4.2 


3.4 




0.10 


13.8 


4.9 


3.3 


3.2 



15 ^3^^::^$^TV^S J; 5131. iz3.m'^hy■<—J^m^:t^^4>tmm\^itmm^ 

8 (g ;mm) X (g ; lEmnmmi^MA) -'x (h ;^rH^) -n^^j^ufc^ 

25 (^JS^aiS) 

a^^:oV^T^ 0. 06 (g ;?ftJ!g) X (g ; lE^m.^-mi^mA) ""x (h ;^ 
^) -^S:tJ«0. 12 (g ;?fiJ8g) X (g ; JE^^mmi^Mm) "^X (h ; 



wo 2004/033670 ^^CT/JP2003/013022 

19 



5 ^4 





CM 
5 


X J 

CO 




csi 


CO 


GO 

(b 


CO 


CO 


10 


m 


















fx 


CO 
CO 


CNJ 
LO 


CM 
CO 


GO 


CO 


LO 


15 




















CO 

o 


JnE ^ 
X J 

CO 


CM 
CO 


CO 
CO 


CO 
CO 




CO 
CO 


CM 
lO 


20 




X 

X 3 
CO H 

1 OllBIll 
a 


















CO 
CO 


CO 


CO 






CO 


25 






m 

1 

n 


-s 

tJtrv 


m 

V 

t 

-A 
1 


m 

1 


m 


*^ 



















wo 2004/033670 ^^CT/JP2003/013022 

20 

^-f- ;5 J; o T ^ i^mttli^f^ b{gT-r 5 :55*«'a':^ V ^i^^ 3 H 

^ 7 ~ 1 4 m o 1 %(Ditm^M\^^ 3 HH#W¥^^-t-^ P (3HB-CO-3H 
6 m o 1 %<3DJti|^56<J^SV^ 3 HH^m^^^-t^ P (3HB-co-3 HH) 



(^mM4) 

.15 S^i: LT^-?-Ji.^?fi:^V"l':^i:;'cs:?ft®?S^«3ffiSI. t5 . U^mA ( 

:J^s:?fi=2 5/7 5 (v/v) ) ^ffiV^fc£A^fi. HJS^y 1 ^ l^^t<??i§:N& • 
. Tj#«SrfTV\ *5~7tc^-t-^m§r#fc. *5~7lcjmSS#t^]lSS:iS;fi<y 



wo 2004/033670 




•CT/JP2003/013022 



21 

jM'&?ftA(/^—ix<S5fl/t-U-r>/:*:a:» =75/25 (v/v) ) 



P(3HB-co-3HH)±^M(s/U 



5 



10 







ft 24-h 


igft36- 


■h m 


|48-h igi 


|60-h 




0.08 


3 


16 




39 


64 




0.09 


2 


20 




44 


66 




0.10 


3 


23 




48 


69 


3HH 


















i24-h 


1$S36- 






^60-h 




0.08 


16.9 


13.8 




11.1 


10.3 




0.09 


14.1 


10.8 




8.6 


7.5 




0.10 


11 


8.6 




7.5 


7 



15 

me 

P(3HB-co-3HH)^^a(g/L) 
i£SMWMMS~SM24=h Jg^36-h iSS48-h JS&^60-h 



20 



0.08 


2 


15 


37 


65 


0.09 


3 


21 


42 


66 


0.10 


2 


22 


48 


70 



3HH^^^(mol%) 
it^M^J^jllg ±&^24-h tg^36-h Jg^48-h tgS60-h 



0.08 


15.9 


12.6 


10.2 


8.1 


0.09 


13.6 


9.8 


7.9 


6.8 


0.10 


9.9 


7.4 


6.8 


6.3 



wo 2004/033670 ^BCT/JP2003/013022 

22 



10 



^7 

P(3HB-co-3HH>^^M(g/L) 







g24-h 


m 


|36- 




|48- 




|60-h 


0.08 




3 




12 




36 




66 


0.09 




3 




23 




43 




66 


0.10 




4 




23 




47 




68 




(mol%) 


















mm 


i24-h 




£36- 




^48- 




^60-h 


0.08 




12.1 




9.2 




7.2 




6.3 


0.09 




11.6 




8.3 




6.2 




5.7 


0.10 




8.7 




6.8 




5.8 




5.2 



15 

25 S^:i:dSprtg^fj;5 - ^Sr^bTV>S„ 



(^3i«ai5) 

mmmmmmtro. 09 (g x (g jEmnmrnnF^mm) -^x (h ; 



wo 2004/033670 ^BCT/JP2003/013022 



23 

8 (g ;mm) X (g ; jEf^m.mmi=^mm) -^x (h ;i^m) -Mc^j^ufcgA 



jg j24-h ftS36-h ip$^-h SSeo-h 



P(3HB-co-3HH)±ilS(g/L) 3 17 42 65 

dHH#>|¥(mol%) 16.0 13.0 12.5 12.3 



10 m8\:i7ri^fifc^^^. mi^mi(Dm2iZ7^^Hfz.^^tltmi-^tt):d^^i: 
i^a^^Ha^iiC-CO. 0 9 (g ;M) X (g ;jEi*^itmmS) "^X ( 
^F«1^iiCT0. 0 8 (g ;mn) X (g ; lEf^^mmi^MM) -'X (h ;^ 

25 Sr^0Jctti$iJt?^. it#©^^{b:dS^n5o 



^^CT/JP2003/013022 

24 

mm(oitmMm^mm^. mm(Dmi^mMmt^v ^:^T/i-mmmtxmih^^. 

10 

20 5 . ^mmt \^x^mi-^^mffK ^(ommmm^t ut^ i> y >m^^t^m 

6. ^^4^^;0S^ (R a 1 s t o n i a) i/a— K*-^<:^ (JP 

25 seudomonas) JS% T-^i-n^"^;^ (Ae r omona s) T/^:^ y 
'Z-^:^ ( Alcaligenes ) RXJ^^ cnv^a^ U ( E s c h e r i c 

5 m(D\^'rM^\^mm.<Dmm:^mo 



wo 2004/033670 




wo 2004/033670 ^p^CT/JP2003/013022 

25 



8. ^m^^V^:^Tj\^7!>K 3-\i 'i^iPie^iy^^^i^m^'^t^^M-B-^^V 




0 10 20 30 40 50 60 70 



1^ 2 




0 ^ — — -« 1 « 1 1 1 

0 10 20 30 40 50 60 70 

t^mmm (h) 



INTERNATIONAL SEARCH REPORT 



Intemational application No. 

PCT/JP03/13022 



A. CLASSIFICATION OF SXJBJECT MATTER 

int. CI"' C12N1/20, C12N1/21, C12P7/62 



According to Intemational Patent Qassification (IPQ or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimtim documentation searched (classification system followed by clas s i fic a t ion symlx)ls) 
Int. 01^ Cl2Nl/20^ C12N1/21, C12P7/62 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used) 
BIOSIS/WPI (DIALOG) , JSTPlus (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



X 
Y 



X 
Y 



X 
Y 



JP 2001-340078 A (Kanaka Corp.), 
11 Decemberr 2001 (11.12.01) , 
(Family: none) 

JP 08-2897 97 A (Research Institute of Innovative 
Technology for the Earth) , 
05 November/ 1996 (05. 11. 96) , 
(Family: none) 

JP 07-155192 A (Mitsubishi Gas Chemical Co., 
Inc. ) , 

20 June, 1995 (20.06.95), 
(Family: none) 

JP 64-027483 A (Shoichi SHIMIZU) , 
30 January, 1989 (30.01.89), 
(Family: none) 



1,3,4, 6-8 
2,5 



1-8 



1 
2-8 



1,2 
3-8 



fx] Further documents are listed in the continuation of Box C. [ | See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of paiticular relevance 
"BT earlier document but published on or after the international filing 

date 

"L* document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O^ document referring to an oral disclosure, use, exhibition or other 
means 

"P^ document published prior to the international filing date but later 
than the priority date claimed 



**V later document published after the intemational filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" • document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken atone 

"Y** document of particular relevance; the daimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a peison skilled in the ait 
document member of the same patent family 



Date of the actual completion of the intemational search 
18 November, 2003 (18.11.03) 



Date of mailing of the intemational search report 

02 December, 2003 (02.12.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



FoiTO PCr/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



Inteniational ^plication No. 

PCT/JP03/13022 



C (Contmoation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Rdevant to claim No. 



y 

A 



Y 
A 



Sexing hwan Lee et al.. Production of poly (3-Hydro 
xybutyrate-co-3-Hydroxyhexanoate) by high-cell- 
density cultivation of Aeromonas hydrophilia . , 
Biotechnol.Bioeng. (2000)/ Vol.67/ No. 2, pages 
240 to 244 

G,Q. Chen et al./ Industrial scale production of 
poly (3-hydroxybutyrate-co-3-hydroxyhexanoate) . , 
Appl. Microbiol. Biotechnol. (2001)/ Vol.57/ No. 1/2/ 
pages 50 to 55 



5 

1-4/6-8 



5 

1-4/6-8 



Form PCr/ISA/210 (continuation of second sheet) (July 1998) 




HSJtiRS-i- PCT/JP03/130 2 2 



Int.Cr C12<l/20.C12«l/21.C12P7/62 



m^^n^±myi-^mn mmmf^ d po ) 

Int-Cr Ciail/20.C12Nl/21,C12P7/62 



BIOSIS/WPI (DIALOG) . JSTPlus (STN) 



C. 



|•»^^5^§8>e>6)j^ajtiR 



X 
Y 



X 
Y 



JP 2001-340078 A(^J«|{t:^Xli*fe3*^%fc)2001. 12. 11 

JP 08-289797 A <ItH^A««SS4e]S^#f«FS*a«il«l) 1996. 11.05 

JP 07-155192 ACH^E^-fb^t^^^tfc) 1995. 6. 20 



1. 3. 4. 6-8 
2,5 

1-8 



2-8 



rxj !^\mm(^h?}Xm.'v$>^x. mm:m.(o^x-?im 
coffmttxttit^'tt*s 'fe V > t #^ fens t © 



18. 11. 0 3 



mmm^m^<om^ b 0 2. 12.03 



P*H#ff/f (I SA/J P) 
100-8915 



4N 



9 8 3 9 



«gS#-§- 0 3-3581-1101 P^fSL 3 4 8 8 



^iCPCT/I SA/2 1 0 (^2'<-i^) (1998^7^) 



HBPfflS«# PCT/JP03/1302 2 



c m^) 



X. 
Y 

Y 
A 



Y 
A 



JP 64-027483 A(ft7K#— ) 1989. 01. 30 
Seung hwan Lee, et. al. , Production of 

poly(3-flydroxybutyrate-co-3-Hydroxyhexanoate) by high-cell-density 
cultivation of Aeromonas hydrophilia. , 
Biotechnol. Bioeng. (2000) , Vol. 67, No. 2, p. 240-244 

G. Q. Chen, et. al. , Industrial scale production of poly{3-hydroxybutyrate 
-co-3-hydroxyhexanoate) . , 

Appl. Microbiol. Biotechnol. (2001), Vol. 57, No. 1/2, p. 50-55 



1. 2 
3-8 



1-4, 6-8 



1-4, 6-8 



«fe*PCT/I SA/2 1 0 (^2'<-i?©fig#) (1 9 9 8¥7^) 



